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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
device for uniformizing generation of high frequency 
plasma over a large area in a plasma CVD apparatus 
using very high frequency(VHF). 

SOLUTION: This device comprises the first and second 
power feeding parts in both endpoints of a discharge 
electrode of the plasma CVD apparatus. The method is 
characterized by repeating alternately the cycle of 
feeding the same frequency of high frequency power to 
the first and the second feeding parts, and the cycle of 
feeding the different frequency of high frequency power 
to each of the parts, to uniformize the plasma generating 
condition per average time over a large area, due to 
differently generating plasma in each cycle. 
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[ fS3}t]ll 0 ] ^i5:!tf;^fi. . Ar . Kr . Xe 

I m^mi 1 1 itfaff5jt^4 t^mi o iciagtox^x 
:^ife^2 ^^^m^^ty'^xf^^z t ^^mt -t^zfy 

X-^>(b^^^^®S-:fe«t 6 i^jigiKX^ X-^0:^®||*&- 

[ ftJit^i 2 ] nnnM\^wtm:im tm <Dnnu 
(cjg;j^iK.^j^muxx^x-^ilr«^$ ^^x^x-^fb!^ 

(Dm^w<o'mm^^^m'ir^mi <o^mmk . 112 

k . ^tami i: 112 <r>^ii^^t^h(r>-0imu^^^nxm'M. 
fsi^^^ ;vxm^ m^xm^-t^mw.m.m m^^^ 
t . ^mm^m mpL^^:^^^<om:h^^nxmmnn, 

^^mtmim m^^WLxm myL^^hxz.^^ ^ 

t) #;t•!^-r^^'yV(Di^g^^^^T•X'7X-7^^t^^^5l^^^i^^ 

■C*ll-^/.c6J:5 {;iUfcwi:Sr4#m^i-2>X7X-^^b^ 
Sii^^flUci^tt 5) S5^tKX^ X-^OzfeSflRi^—fbigSo 

7 X-r^bi^|^^^et-*5tt ^ ?lii^teX7 X-^co:k:®|g*& 
-<b^®o 

:^(0^mxm'C^ -frS W-r?) r $r -ra If 
jj^^l 2 . ^JtJil 3 icIEifeUfcX^X-^^b^iJi^^® 
{;::i6tt 6 ?S;^«X^ X-^o:^®mi^->fb^eo 

^^mi:i-^)8S5jt^l 2 . -i^tlil 3 {cSSicUfcX^X 
-^{b^l8i^^®{c:feJt«>]i5iSifi£X7X^O:^®||*&-{b 
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[ itJit^i 8 ] m^mi t m2 <o^m^^w^mmM(o 

X-^(D:^®||i^->fk^®o 

X-^>fbi^^^iSMJ;::*5Jt6 i^SJ^iK:?'^ X-=ro:k:®^±&— 

y X-r ^k:#^*i^W-*5tt ^ i^i^i]^:?'^ X-e(D:^®^*& 
— ^ki^So 

[ 0 0 0 1 ] 

:y( a -Si ) 0NF3 :*f;^<7)>^^X"^tcJ:^:7:y 
i^tij\^^)> •fe>^V':7i;'U — :=i:/i/) J^j:iflc^v> 

^tt6r^X-s->fk^|^^^e( PI a s ma C h e m 
ical Vapour Deposit! on) {I. io 

*t^. i^J^i^3?^7X-^(75::^ccS^*li->ft::^ife^U^3^®l-gi 
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«b tt^T^/V-^T^^'^y X i^J^Ta -S i i 
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ts^\^^itxfzt ^\t2 0 mmmvft«Lm^w^^mm 

0 ^wcm-t^o ^{.x^^m^e 0 ^n<D^mmm 

f6]i--5®iS^^lflt^::^^i|7^£r^X■^:65^fi£b>!^v^J:9 \z 



(3) ^Wfe582 002 -3 27276 
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m^.^wmme ±\za -s i mm^^mi-^mm 

;«f;^2iAlf6 4 Si Ha ) iS:^^tz 

tTLXmM^ 0 s c c m-e^AU . S2S#55tl=6 5 {11^ 

irt?. r/^X-^^fb^^^i^®! J^OJE;^$::rci: 0 
■ OmTor r {^imW-t^o ^UT. ^M^ntit^^^^ 
< >^7X-^^^Wc^i^^ ix5J:9 
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[ 0 0 0 5 ] 127 it^y-mmmr o ^^v^fcig®c»- 
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0 s c c mT^^S^A-rSo •^rUTX^X-^ib^^SJ^^ 

mmi iH(Ds.ti^. m7jkvtj:\^^M^m^'^\^mi^\.tzn 

^^>:f7h<omf^m&X-fztz.\tl 0 0 mT o r r icm 

^-r^t . g:te7 ty^-mMMi 0 oFB^(wr7x-77 
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[ 0 0 0 9 ] 
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0 MHz ) t^^^bo mum^mmh\^x y) mmm&co^ 

mitt ^ShWittim^L^ i: 7)5, tit x.\'iXfskMa 

t. Res. Soc. Symp. Proc. Vol , 4 
24, pp. 9, 1997 {;iIB$ tuTV^S o ^i^. a - 

Si {cftsffbVN^i^t uT^e$ixrv>-5^?^rBSi 

1 0 0 1 1 ] tZ^t^ZL (DWilSimmzX ^ 

i> m&^^^(0§^^. X-^ t i^/^i^t (O^^T- 
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Xd53 0 c m$r^;t. ^fcfi. i^i^^;&S8 0 MHz 
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[ o 0 1 5 ] */c. :^v®^T**&-:^i^:7^^x-^%^^i-6 

tc^(0^^t UT. 4#&82 0 0 0 -3 8 7 8 
P2 O 0 0 -58 4 6 5 4#BB2 0 0 0 -3 2 3 

2 9 7 -i-^^. #r^2 001-7028 -^^^^£<Jf tC:^ 
^ ttfcgt^;55feS C flh \'X^i^S OcinX80cm 

XV>SJ:5 ?'<e 1 . 5 m XI . 2 mi: v>9 <t 5 

- v^T^s^ie5^^^s^^v^T>^7X-^^^^$'fr^>:^^. tj^jfe 

l^^n^t\.X^ :^®^r*i&-?^^:/-7X-v$r^^b. *ll 

[0016] fnis, y^mm<omummtvx^ 2 

. tLt^\t^ M. No i s a n , J . Pe 1 1 e t 
i er, ed. , "Mi crowave Exci te 
d PI asmas"sTechnol ogy, 4, s 
econd i mpressi on, pp. 401, E 
Isevier Science B.V. I999j;i 

[ 0 0 1 7 ] U ;i»^L . ;i <om^<D @ 1 ^(Dl^m^ 

>^^co?5ftAS. '(f7^ki^^/\^^-^mm-^^:i t X 

hK> > 2^^I^O<t 9 «-l m XI m^ilgx.^) 
iz^tj:mm^^^tLX±mm\z^\^^Xi^-ti:-::^^:^'^ 
Srl6±L. *U-«!f31Srm g6*Ji: (±^< ^j:^^ t O-Cfe 

So 

[0018] 2^^P^ti±15Pp^^^^<^ife-t-SrcJ6{crj:$ 

^x:^^o-c&oT. VHP) ^mm-r^'::^9 

:^-^it^m^mmc^\^^x . izmmx::^y 

^zTy x-^(o±®^^-{t;:^fe&i;^i^fi^ll^'t-6 r h 




.10 0 19] 

is^m^^f^m-r^'^^ ^ ^^-^^m^Lmmi. s ^^^^^^ 
[ 0 0 2 0 ] ^LT. ftjjt^i \x^^^mx*^ox^ 

[ 0 0 2 1 ] -^Lx. :i<D::^m^m^mM'r^tztb<Dm 
\z,ts:nitmi tm2 (o^mm^mmm^^^mi^xzf^yc 

mm^^^irxmu-^mmm<omi <D^(^mm:imi (om^ 

<D^u^t^h(o^m^^^ifxm:B:^j^'^^ ^ ^^xm^ # 
x^xmpj-r^mt^mm m^^^t . ^mmmm 
<omt}^^nxmts,»mnm(Dm2 (ommmz, 

I 0 0 2 2 ] z(Dx^ m—mf&^<o^mm^^!^m-t 
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[ 0 0 2 3 ] ^i.xm^^2 \zt^^\^tz:^m^m. rxj^ 
^mm^m^ -^mcm^v tz^ t ^ ^mt -rs c 

[ 0 0 2 4 ] ;i<Di9 {-s ^f^^fz^l^^<oi^m^^'i^ 

[ 0 0 2 5 ] ^}^XZ<D^t^^fzmf&^<D'^^ ^ 

gEl^l t 112 (D-^^^/vn, 1 Hz 1 0 MHz (O-^ 
^ ^ ;vxn^ U v\ 

[ 0 0 2 6 ] ^Ttm >'Ui: B2 cDih-f /UO^ 

^-ffy^co&ti. :^y^(Dmmx^it^'^^:ih . RV^. m 

6 m-r^ ^mt -r^ « 

7-^ ^tX^^X^-zfy :^'^(0^^'i^Ut^^f^-::>X< 6r 
.i:?^j;< ^fS;i-iw^;55-e^^ $ t>^-:/^X•^^SS:*^~ 
[ 0 0 2 8 ] t.tz. m^me . RXJ^^^mi 5 {ClSttU 

[ 0 0 2 9 ] f^-i^i$^(^;§5J^i^^j?^m^ 

•tz t\:ix^ . m-mm^^^mmmmmL tzt # i^it? 
[ 0 0 3 0 ] ^uTis*^7 . Rx^m^mi 6 miSifeL 




[ 0 0 3 1 1 r CD J: 9 \zwcnmm<ommM-^m.m^<^r 

X-r ^'g$r ^m^^ its ^ ^ t'^X^ a o 
[ 0 0 3 2 1 ^\.xmim» . ^^T^ft^^l 7 iClSftL 

[ o 0 3 3 ] r <DJ:^ \z^^mM^<o^m^-zf/i^m:^\^ 

[ 0 0 3 4 ] ^i.xm^m9 \zi^m\^tc^mt±. m^y^ 

I 0 0 3 5 ] Z<DX^ tczT^^X-^ds^— tw^^itO -^v^:*f 
^^At^6wi:T% $ ib{:::^^X-^%^t^i52.;^5t^— {c/^ 

r . Kr , Xe ^(D:^^i^ify^Xh^:ittm'^l^^\ 
I 0 0 3 6 ] 

^Xl. 5mXl. 2 ms :^:^E.l 2 — 2 0 P a (90 
-1 5 0 mTo r r ) . SSSi&mairat^^e 0 MHz m 

ttj::tX^ \cLfZo ^ L r $ b ^-2^^^0^^c*5V^T^i. X 
'7>^^^±^.f$l^^N\W-^X^-it't^tz}sb. 2fe06o 

o 

2. :tf:^j£'^:ff;^m^^t*<D:^;^^W{zft^\:. : mi tm2 
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i-$g|aT*^|]-?t^X^X-^S:^^U^t-V^N2 . Ar . K 

[ 003 7 ] ^T. mm{zm^\^^x:^^m<omm<Dmm 

[ 003 8 ] ^mz^^^M<o^^ x-^it^mmmm^z,^ 
-tcom^^J^^KX^x-ro;^®^si^~'^b:^^^-ov^T 

m^z^^ry^m. m2 anmmm^^ y-mx^m^vtz 
m-t^tst^^-t^tztt^com. ms fij^m^-^^^x^i-ottip 

msuj-. m—m^m<7:>^mi^t mti:^fzmi^m<ommi& 

[ 0 0 3 9 ] Sli t;l*5v^■c. 1 YX^Uti%m^{::i¥hfifz 

x^x^^fb^^^^®. 2 ammmm. s . 4 nnmm 
m2 --'i^m^^^t^m'r^fzisb<Dmi tm2 (o^mu. 5 
ii^M?ttX^ x-^d^^ifijcu ^'<^v^J: ^ icia:«t/cr-;^ 
/\^h* . 6 (i^jcmii;fii2 f)^^ m7L\t2 0—34 mm mssi 

^orciabcov'v^^C Si H4 ) :^p^-^±/\^y ^ V -=^:y' 
^<Dtzisb<DNF , :^:^fj:t*<o^j:^.:^y^9 ^mT^-f-^tztb 
<^:^f>^2gAl=. 1 0 nm^"^. 1 1 ttX7X'^^bi^^5l^ 
rttOf^JESrl XI 0 To r r mS*-eK^» 

^-^^tiM^yio:^. 12.13 t m2 (omm^ 

mUA, BSr^fiJti-^RF r>X. 1 4 i-xm^\t6 0 M 

Hz oii5j5«gt( RF) ^^mi^xmrnf^mmi rfti^ 

X) Ai: m m^y^^yri e tci^^^ if-b^/a^ 

Sr^tfcBl cOjSi^i^C RF) Wm.^. 1 5 ttCfi|;^Jf5 
8 . 5 MHz OieSj^M( RF) ^^Wct^h^XC^ ^ O 
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j^iK^t:0ilx.lf5 8 . 5 MHz 9 . 9 MHz . h 

6V^W:6 0 . 1 MHz f)^<t>6 1 . 5 MHz <OX^ iC^Stb 

-^mzm^\.tcm2 (ommu( rf) i e 
1 ^ ^2 (Dj^m^^mm 4 . 1 5 iD?^ist^$rs 
Jts zti^m m:^xWimf&mmB 1 3 t:im^-r^ w 
m^^^^yi"^ 17 m mfL^^yf-i q\z.x^% 
1 h m2 (D^m^^mm 4.15 

8}itmm,<Dv ^-t^^x^h^o t^tzms \^^\^>x . 20 
mil (c33it6^mm^2 ^-mnMx*m^\^tzm 

mmM2 (20) {c#&mi-sj^ii^^-:>'>'^^^ 2 3 (^d 

I 0 0 4 0 1 r top 4 tl. ftllS 

U^ti^ JC^f5x.tf6 0 MHz (Ommi^^^MLXZfl^ 

mm^^mmAi 2 . m^:^^y'^i e {ca^j? . ^2 
(Dissiit^^m^ffi 5 tim«5 8 . 5 MHz (omm^^ 
^mvxmr> m^p^^-y^i G ^vx:i<d^^ 

m^:^^y^i 6 ti. Hi (D^m^^m^i 4 

i^'Ctrc6 0 MHz tm2 (DMmi&mm^l 5 d^ibis^f^ 

nxtfcs 8 . 5 MHz (omm^^—'^'^^^^^'r^w 
m^.. mm^mMB 1 3 ^(otLi^mmt^mmj^ 

1 2 li. 6 0 MHz (DMm^^^^l (7)j^m^3 

?SJ^t^mMB 1 3 a. ^:b^6 
0 MHz t 5 8 . 5 MHz (^ie5jStS^f^2 <Di^ll^4 

[ 0 04 1 1 ^ur. z<D^\) m^^^y ^1 6 icij:^ 

mi O^JiSJK^Mm 4 d^bj^btUTtfeS 0 MHz i: 
tOi§5^^^^^§ffl 5 ;6^^5^bnTt:^c5 8 . 5 MH 

t) . HJ-B2 ojS^t^^^S^i 5 Ji. ^o^^iSiK^^ 

m^\t5 8 . 5 MHz t^b5 9 . 9 MHz . $>SV^H6 
0 . 1 MHz 3&><b6 1 . 5 MHz <DX^ Ji^S6*5Jig{::fll 

[ 0 0 4 2 ] -:^':/'y y^-^it^mmmm <ommmm2 
132 \c7r:vtL^^ \zm^}fi'7y-m\zm^^ti. m 

2 co|^iS^tc||^T*^bfc«^il;tli8 roT'HI^ 

i-So ^L-cr o»rSii;<S2 oj^m^3 . ^yttt4 -^m 

<Dl 0^2 0 tVXTni^tzmS ;ci3tte2 1 . 2 2 CQJ: 

9 {-^ tjtiP^O$i;^l6]Sr^i?'-Mm^2 0 t H2 CD 



*fc::oSJcmm^2 ( 2 0 ) DC/MTx^m 

tft0jrMiS5cmm^2 ^^^-^^u. i^mti53 . 4 $r8 
m^-r>'^ 4^ 8 tk-ok o^tcps^-fs 4 j^^-o-h . 1 

[ 0 0 4 3 ] r <^5J:5 121. ]^m®@2 <7?ji^m^Ri3 , ^fc 
li4 --ji5j^?^5r^^m-r6ii^®ffl'i^-:^>'^2 1 . 2 2 CDttl 
D$*:^[6]$rSfem^^^$^-MmfiE2 0 0|&:^[S3i:-i^$it 

t :ti^x^^o (Z^i^mffl'i^— ::^>'^2 i . 2 2 ttl^ 

[ 0 0 4 4 1 %fz^ z.<DWLmMm2 tuDc /<^r>^mM 
2 3 t^hi>c^<-iry^^^MirZ>h *Jcmm^2 <d->— 

—i\L(o:^m^[^t>-:>x'&-^^^^^m%^^'^. -^yy^^ 
yixmrnWiimMtrnM" . ^it^t^h^i^^-^-^t^^m 

t 0 0 4 5 1 r <:0<t5 iCfi|j^Lrc*:^B>^o:7^5X-^^k^ 
^^^mi ?cr^V>. a -Si . ^^fav-y =3^. 

ttibO$;i^(:i<J:oTf^:iiV/<j^i;iitab:?t:a -Si ON 

x:»^ffii^{c^t5v^T^i. 2 0 0 'Ci;i^5tLfc:?iD^^^^^ 

6 lc:^;K7 ^ #tt X aSAl^S d^^j i^^ V ( S i 
H4 ) ifystj:if<Dmft-:^y^9 ^fct 0 s c c 

mx^AL. ^^^^1 0 {z^mi^fzn^Tni^yi 1 com 
^mm^mm-t^^^tx. :ry:^^it^mmmm i^o 

mti^fzk ^(^1 0 0 mT o r r jC|igi5-f-S„ 

[ 0 0 4 6 ] -^rUT. Ml <Di^mi&i^m.m 4 ;o*t>n0y 
x.j^6 0 MHz (Di^^wi^^ m2 (o^m^^um 5 
ibf^F'ix.tfs 8 . 5 MHz (omm^^. ^fi^ti^m^& 
mMAi 2 . m mPLy^-iy'f'i e tci^So ^Lxro 

#;t^>f rxf^l 6 . ^l cOi^ilj^-^M^l 4 

;?)^^i2|JbixTt^t6 0 MHz t^2 <D-mM^^1^^l 5 

jy^xm mTL, ^mmwm i 3 -t^k-^mn^ 
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muAi 2 li, 6 0 MHz (D^mm^mi (D^^nus \Z. 

66 0 MHz i:5 8 . 5 MHz <OWi^^^fS2 Oj^mSP 
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•7d5«^L . ^Al^s ixfcv^^ >^ ( s i 
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[ 0 04 8 ] ^UXr Oi: t^i^bfcX^X'^tt. 
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(72)^PJ# ttl^ MBS 

:^ii^msiiawrsTS7i7#i -i- h^mx 

(72)^l^# ^JH ^ESfiR 

F — A (#%) 4K030 AA1 6 AA1 8 BA29 BA30 BB03 
BB04 FA03 J A1 2 J A1 8 J A1 9 
KA20LA16 
5F045 AB04 AC01 AD06 BB02 DP01 
DP09 EB02 EH01 EH02 EH13 
EH20 

5F051 AA05 BA12 CA16 CA21 CA23 



